Otidea mirabilis and O. tuomikoskii are described from Finnish material deposited in the main herbaria of Finland. Colour photographs, microdrawings and the known Finnish distribution of both species are given. O. mirabilis, originally described from Italy, is a new record for the mycoflora of North Europe.
Introduction
Altogether 20 species of Otidea (Pers.) Bonord. were recently reported from Finland, including three taxa not yet validly published (Harmaja 2009) . one more species is given in this paper. During excursions in northeastern Finland, Kuusamo, a beautiful Otidea was found. It was actually recognized as O. mirabilis Bolognini & Jamoni in the field by the second author, who knew the species from Italy. The species was also recognized from specimens loaned from ouLu.
During the revision of Otidea most collections deposited at the herbaria of oulu university (ouLu) and Turku university (TuR, TuR-A), several collections of O. tuomikoskii Harmaja were found. All available collections of that species from the herbarium of Helsinki university (H) were also examined. This taxon was poorly known for a long time until Van Vooren et al. (2008) published a good description and colour photographs of it.
Materials and methods
Microscopic characters are based on dry specimens deposited in H, ouLu and TuR. Two optical microscopes were used: olympus CX41 trinocular and Ziel trinocular. The following reagents were used for mounts: Melzer's reagent, Cotton blue, Congo red. Water mounts were used for observation of the colours and also for spore size. At least 30 spores were measured from any apothecia. The revision of the collections was made mainly by the first author, and the microscopic drawings by the second author. 8 sporas continentes. Ascosporae ellipsoideae, laeves, biguttulatae, 
Macroscopical features
Fresh apothecia up to 60 mm long and up to 25 mm wide, slender, completely split on one side, with the apothecia margin inflexed for a long time. Stipe short (up to 10 mm), covered by a whitish felt of mycelium. Hymenium smooth or weakly wrinkled, light ochraceous yellow to greenish grey. External surface finely granular, brown with deep bluish violet to greenish blue tint in young specimens, in age more brown to tawny. In dry state external surface fairly dark brown, base pale buff, hymenium fades to pale buff.
Microscopic features
Asci operculate, cylindrical, eight-spored, inamyloid, pleurorhynchous, 175-210 × 9.5-12.3 µm. Spores uniseriate, elliptic-subfusoid to subnavicular, often slightly inequilateral, smooth, hyaline, with two large oil drops, (13-)13.5-15(-15.5) × 6-7(-7.5) µm, Q= 2.0-2.3. Paraphyses cylindrical, 2-3 µm wide, branched below and septate; apex bent, widened up to 3.5-4 µm, with small notches on the concave side, sometimes (sub) capitate. Subhymenium a textura intricata made up of hyphae 5-8 µm wide, with thickened, yellowish pigmented walls. Medullary excipulum a textura intricata, made up of hyphae 3-8 µm wide, septate, with thickened walls 0.5-1µm, yellowish due to parietal pigment. Ectal excipulum a textura globuloso-angularis, 100-120 µm thick, with elements 18-30 × 12-15 µm. External layer made up of chains of globose to pearshaped cells, 13-25 µm wide, strongly incrusted by a brownish pigment. 
Notes on ecology
Two of the Finnish localities of Otidea mirabilis are in areas, which are known to have a rich biodiversity. Karkalinniemi belongs to Lohja district, were several new species of Otidea have been found (e.g. Harmaja 2009 ). The locality in Kuusamo is on a large slope of the valley of oulankajoki river. This locality is rich mixed forest on calcareous ground, characterized by several rare plants and fungi. The site is fairly moist, and inundated in spring. Vauras and Tricholoma sulphurescens Bres. The third collection, the one from Kitee commune, comes from a man-made site with rich soil and abundant decaying wood.
Discussion
Otidea mirabilis was originally described from western Italian Alps (Jamoni 2001a (Jamoni , 2001b . In the summer 2007, during an excursion in oulanka National Park, we collected ca. ten fruit bodies of this species. our field determination was confirmed by the observation of microscopic characters. The comparison of the Finnish collection with the original material has revealed only a small, not significant difference in spore size range: (13-)13.5-15(-15.5) × 6-7(-7.5) µm (Nordic collection) vs. 12.5-14.5 × 5.8-7 µm (holotype, our measurements), 10-14.7(-15.5) × 6.4-7.2(-7.7) µm (according to the protologue). The particular colours (easily visible with the naked eyes) and the very few records convinced us that O. mirabilis is to be regarded as a very rare species. During the final revision of this article Van Vooren (2010) reported the presence of O. mirabilis from France, and he stated that the cited French collections (Mornand & Courtecuisse 2005) 
O. mirabilis is mainly characterized by the blue-violet colour of the external surface and the light ochraceous-yellow hymenium with a slight tinge of olive green, ear shaped apothecia and, microscopically, by the subfusoid spores and the lack of incrusted pigment in the hyphae of the medullary excipulum.In literature, we find other Otidea species with ± bluish-purplish or purple colours on outer surface (see below), but they all lose (as O. mirabilis) this colour in exsiccata.
Similar species
Otidea bufonia (Pers.) Boud. [= Otidea umbrina (Pers.) Bres. = Otidea grandis (Pers.) Boud. sensu Vidal (1993, i .e. purplish coloured form)] and O. grandis f. maritima Jamoni ad interim (= Otidea bufonia f. fide Carbone & Van Vooren, in prep.) belong to a variously interpreted species complex. Probably this complex is the most similar to O. mirabilis due to the presence of a blue-violet tint on the external surface, fading to rusty brown during the growth and the drying. The main differences that we found in O. bufonia (in all its range of colours) are: bigger and different shaped apothecia; apex of paraphyses without notches; a unique medullary excipulum with a typical kind of brown incrusting pigment in the hyphae (Korf & Zhuang 1991) .
Otidea caeruleopruinosa Harmaja seems to differ in many respects, first of all in spore size, even if many other features overlap quite well (for a comparison see Harmaja 2009 ). Otidea smithii Kanouse, described from North America, differs mainly in vinaceous colours and different spore shape. According to Kanouse (1950) and Tylutki (1993) 8.7-10 × 4.5-5 µm in the former, and 10-11.5 × 5-6.5 µm in the latter (Zang 1979 , Zhuang & Yang 2007 .
Otidea lilacina R. Heim & L. Remy, described from the French Alps, is a doubtful species, at least according to the original description, where we find microscopic features not fitting well with those of the genus Otidea (Heim & Remy 1932) . A re-examination of the type specimen is required to determine the right position of this taxon and its real identity, but this specimen seems to be lost (Van Vooren, pers. comm.). Finally, we must mention Otidea violacea A.L. Sm. & Ramsb., which, although treated in the genus Otidea by Ellis & Ellis (1988) , surely belongs to the genus Peziza, according to the amyloid asci reported in the protologue (Smith & Ramsbottom, 1916) and an unpublished type study made by Nannfedlt in 1932 (Van Vooren, pers. comm.). Sporae oblongo-ellipsoideae, 9.0-11.0 × 5.0-5.7 µm. -Typus: Finland, prov. Etelä-Häme, par. Lammi, Pappilankylä, Koiransuolenoja, in needles of Picea abies in ant hill, 1972-09-01, Risto Tuomikoski (H) .
Otidea tuomikoskii

Macroscopical features
Fresh apothecia up to 6 cm long, narrowly earshaped, with pointed to more or less truncated apex, split on a side down to the base; short stipe covered by a white mycelium. Hymenium smooth, yellow, rarely whitish with yellow tints. External surface vertically corrugated, light yellow-orangish, covered by small warts, light orangish to brownish, usually darker than the background. In dry state up to 4 cm long and up to 2.1 cm wide, narrowly ear-shaped, with pointed to more or less truncated apex, lateral split running down to the base, short stipe covered by a whitish mycelium. Hymenium smooth, light ochraceous yellow to somewhat darker in some specimens. External surface vertically corrugated, light orangish brown, entirely covered by conical-pyramidal warts, which appear darker than the background.
Microscopic features
Asci operculate, cylindrical, eight-spored, inamyloid, pleurorhynchous, 110-165 × 8.5-10 µm. Paraphyses cylindrical, 2-2.5 µm wide, septate, branched below, bent apex slightly enlarged up to 3.5-4 µm, with small notches on the concave side. Spores uniseriate, elliptical, smooth, hyaline, with two oil drops, (9-)9.5-11(-11.5) × 5.5-6(-6.5) µm, Q = 1.65-1.8. Subhymenium a thick textura intricata made up of hyphae more or less perpendicular to the asci. Pale yellow when observed at low magnification. Medullary excipulum a textura intricata made up of cylindrical, septate hyphae up to 8 (10) µm wide. Sometimes a golden yellow crystalline incrusting pigment is present. Ectal excipulum a textura subglobulosa-angularis with elements up to 45 µm wide and/or long; external layer composed by chains of globose to ellipsoid, heavily incrusted elements. The chains are gathered in conicpyramidal heaps. Incrusting pigment brownish orange to amber coloured.
Ecology, distribution and phenology
Otidea tuomikoskii is a fairly exacting species most often growing in adult forests dominated by Picea abies. Its distribution (Fig. 6) shows clearly the preference to grow in eutrophic, lime-rich areas. Very often it is found growing amongst decaying needles of Picea abies, also often on old ant hills, and sometimes on decaying wood. The distribution of O. tuomikoskii ranges from the northern part of the hemiboreal zone to the southern part of the northern boreal zone. The Finnish collections of O. tuomikoskii date from Mid-August to early october. Most of them date from September.
Discussion
O. tuomikoskii was described by with few, but well detailed and useful notes. The paper lacks any picture or drawing. O. tuomikoskii is poorly cited in mycological literature. In fact, it has only been reported from China (Cao et al. 1990 ) and from uSA (Peterson, 1999) , and lastly with a wider geographical range from Finland, Sweden, Czech Republic, France and germany by Van Vooren et al. (2008) , who gave good colour photographs and a revision of the type specimens.
The Chinese collections are described with slight differences in colours and apothecia size "exterior brown ("Sepia") to dull brown ("Am- ber brown") … smaller than that of Finnish material (1-2.5 × 0.4-1 cm vs 2-4 × 0.5-2.5 cm = height × width)" (Cao et al. 1990 ). The first author examined a duplicate Chinese collection, cited by Cao et al. (1990) and deposited in Helsinki (H 7002017, dupl. MHSu 818). He found that, unfortunately, the specimen consists of tiny fragments not useful to ascertain the original shape and size of the apothecium. However, a very short stipe is present, confirming the small size of the apothecium as reported by the Chinese authors. The external surface is rough, but it seems to be slightly different from the typical warty one of the Finnish material. Spore size and paraphyses fit quite well with the ones of this species, but the ectal excipulum is not so typical. We think that it could be better (and useful) to study more and well preserved material before confirming the presence of O. tuomikoskii in China. Peterson (1999) stated that this taxon had been misinterpreted under the name Otidea leporina var. minor by the "workers in the Pacific Northwest in USA". The only doubt about the American material could be spore size, (9.2-)10.4-10.6(-11.6) × (4.9-)6.6-6.7 (-6.7) µm, being a little wider than European ones. According to Peterson (1999) , we find that, although lacking micro-features, States (1990, p.182) , SchalkwijkBarendsen (1991, p. 186) and Barron (1999, p.65) , published under O. leporina some colour photographs and/or drawing definitely recalling Otidea tuomikoskii. Finally, Van Vooren et al. (2008) in their type study of Otidea tuomikoskii, found a little longer spore size, up to 12 μm in length and up to 6,5 μm in width, and they gave a very detailed description of all the other microfeatures. Otidea tuomikoskii must be regarded as a good species characterized by unique features, visible also in dry specimens owing to the narrowly "otideoid" shape, the yellowish hymenium and the warty external surface with conical-pyramidal warts.
Otidea tuomikoskii
The studied collections reveal a connection between O. tuomikoskii and Picea abies. This connection ("In litter: mainly spruce needles") is also supported by Harmaja (2009) . He also stated that the species "may somewhat prefer old-growth forest" and "somewhat prefers nutrient-rich soils (has even been encountered on truly calcareous ground)". our own collection (16.VIII.2009) from Kuusamo, oulanka National Park, "Sirkkapuro" (nowadays in the maps uopajanpuro), fits well to the last description by Harmaja. The species had already been collected there in 1974 by R. Tuomikoski . We found more than a hundred fruit bodies in a rich brookside forest, at two fallen, old trees of Picea abies. The site was characterized by the vascular plants Ribes spicatum, Circaea alpina, Equisetum pratense and Gymnocarpium dryopteris.
Similar species
Otidea nannfeldtii Harmaja is a poorly known species due to the lack of further studies and pictures. This species is said to be very similar to O. tuomikoskii, from which it differs mainly in the subglabrous external surface ("even under the lens"), and for the wider and shorter spores, being 9-10 × 5.4-6.4 µm, and also for the apex of the paraphyses, which are up to 5 µm wide .
Otidea papillata Harmaja var. papillata and Otidea papillata f. pallidefurfuracea Van Vooren & Hairaud are close, but differ in the warty external surface, made up of large, dark (or whitish in f. pallidefurfuracea) pustules contrasting with background, and for the different alutaceous colours (also in dry specimens), giving it a close appearance of Otidea alutacea (Pers.) Massee. Van Vooren et al. (2008) maintained that it differs from O. alutacea in the warty external surface and in the spores being smaller and not "cylindical". These features should also separate it from Otidea microspora (Kanouse) Harmaja, which is supposed to be a "small spored O. alutacea". Otidea angusta Harmaja is described as a species close to O. nannfeldltii and O. tuomikoskii, from which it seems to differ in many features (Harmaja 2009) . A note on the small spored taxon Otidea onotica var. brevispora Zhuang is published by Carbone (2009) .
Otidea formicarum Harmaja is another small spored taxon, and described as follow: apothecia truncate, yellow ochraceous on both hymenium and external surface (dry state), paraphyses with bent apex, enlarged up to 5 µm, spores narrowly ellipsoid to oblong, 8.5-10 × 5.2-6.2 µm; growth on ant hills . unfortunately nothing is said about the excipular morphology. Also the habitat is not "exclusive" being reported also for O. tuomikoskii (Harmaja 2009 ). During the revision of the Otidea sp. deposited in TuR, the first author found a good slide of this species that will be published in a separate paper. As far as we know the only colour picture of this taxon is published in Salo et al. (2006) .
Otidea sinensis J.Z. Cao & L. Fan from China is supposed to be close to O. tuomikoskii, in fact the Chinese authors put them in dichotomy in their key. O. sinensis is said to differ mainly for the fusoid spore shape (Cao et al. 1990 ).
